The model of Scott transformer is analyzed in this paper. Based on its mathematical model, the paper discusses the voltage and current transformat ion relation between the high and low voltage sides of the Scott transformer, and then obtains the impendence constraint relations. In order to validate the correctness of the theoretical analysis, the Scott transformer model is built in the Matlab/Simulink. The simulat ion results show that the model of Scott transformer can meet the requirements of three phases to two phases balance conversion.
Introduction
Due to the high speed and huge current of the electric tract ion, the high supply quality of the power supply system is required, and the quantities of electric split phase and electric section are reduced greatly. Because of the large distances between substations in the AT power supply mode, the nu mber of electric split phase is reduced greatly, and it makes traction network impedance small which can significantly reduce traction network voltage loss. It improves the quality of power supply and ensures the high-speed train operation. Furthermore, it can cooperate with the power system to choose the power to supply the electrified railway, in order to reduce the project cost. Besides, AT power supply mode has few effects on the commun ication line. Due to the reasons above, AT power supply mode is adopted widely in the high speed railway in Ch ina. However, electric locomotive or motor train unit o f the high speed railway is a single phase load, which could influences the symmetry operation of three phase power system, so special connection modes of traction transformers are used for converting three-phase system to two-phase system in tract ion power supply systems. Scott transformer is one of these typical transformers and the main tract ion transformer used in AT power supply system [1] . It was imported fro m Japan and then used in the electrified railway fro m Fengtai to Shanhaiguan since 1985.
Due to the particularity of Scott connection transformer structure, its electric transformation relationship and calculation method are different fro m general electric power t ransformer. In this paper, based on single-phase transformer mathemat ical model, the Scott wiring t ransformer is co mposed of a single phase double windings transformer and a single phase three windings transformer.Through the transformer parameter setting, the structures of the Scott transformer can meet the impedance balancing requirements. In Matlab, the main parameter of the transformer is the winding impedance, and the selection of which will be d iscussed in the following.
Transformation relations of Scott transformer
The figure 1 
Where K is equal to w1/w2. As the current direction shown in figure 1 
According to the relation of three-phase voltages, we can get
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Scott transformer impendence analysis
The leakage impedance of Scott transformer can be measured by short-circuit tests. While the circu it tests are carried out, the secondary wind ings are shortly connected, T  TA  TB  TC   TB  TC   T  TA  TB  TC   TB  TC   I  I  I  I  U  Z  2  2  I  I  I  3k  3k   k  2  1  1  Z  Z  Z  Z  2 
In the same way, the leakage impendences of B and C phase can be as follows
In order to meet the impedance match, the threephase leakage impedances of Scott transformer are equal [2] .
According to the formulas (6), (7) and (8), the equations can be obtained TB TC ZZ 
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According to the derived results, it is evident that the Scott transform impedances which match the equations (9) and (10) can convert three-phase to two-phase. In actual design of Scott transformer, the leakage impedance of the secondary side usually meets The model takes the winding resistances (R1, R2, R3) and the leakage inductances (L1, L2 , L3) into account, as well as the magnetizing characteristics of the core, which is modeled by a linear (Rm, Lm) branch. As shown in figure 3 , the model of Scott transformer is co mposed of a single phase double winding t ransformer and a single phase three winding transformer, so the parameters including the winding leakage resistances and the leakage inductance of the two transformers should be set. The exciting impedance is selected as its default value.
According to the formula (13) in the second section, the settings of the impedance parameters is shown in figure 4 . 
In order to comply with industry, the inductances of the windings are specified in per unit (p.u.).That is * % 0.105* 2 100
Then the formula can be obtained
Because the primary side voltage of the transformer is 3 times of the other winding voltages, while the base resistance and base inductance used for each winding are
The relationship between the primary side and other side can be calculated as below
The values are based on the transformer rated power Pn, in V•A, no minal frequency Fn, in Hz, and no minal voltage Vn, in Vrms, of the corresponding windings. For each winding, the per unit resistance and inductance can be defined as
When the Scott transformer supplies the power to the traction network, with the same load for two power supply sections, the conclusion could be drawn as follows:
The secondary voltages and currents are two-phase symmetrical, and the phase angle difference is 90 .
The primary currents are also symmetrical with the results shown in figure 5.
The abscissa is sampling points. The ordinate is the voltage in figure (a) (c) (e), whose unit is volt. Others are angle, whose unit is degree. 
. Conclusion
The paper analyzes the influence on the impedance caused by the wiring type of Scott transformer, and finally obtains the impendence constraint relationships. Through the modeling and simulation of Scott transformer, the theoretical analysis is validated.
